Effect of caffeine on long-term potentiation-like effects induced by quadripulse transcranial magnetic stimulation.
Caffeine, an adenosine receptor antagonist, is known to affect sleep-awake cycles, the stress response, and learning and memory. It has been suggested that caffeine influences synaptic plasticity, but the effects of caffeine on synaptic plasticity in the human brain remain unexplored. The present study aimed to investigate the effects of caffeine on long-term potentiation (LTP)-like effects in the primary motor cortex of healthy humans. Twelve healthy participants (six women and six men; mean age: 44.8 ± 1.5 years) underwent quadripulse magnetic stimulation with an inter-stimulus interval of 5 ms (QPS5) to induce LTP-like effects, 2 h after administration of either a caffeine (200 mg) or placebo tablet in a double-blind crossover design. We recorded motor-evoked potentials (MEPs) before and after QPS5. The degree of MEP enhancement was compared between the placebo and caffeine conditions. Neither active nor resting motor thresholds were influenced by caffeine administration. Following caffeine administration, the degree of potentiation significantly decreased in "significant responders", whose average MEP ratios were greater than 1.24 in the placebo condition. The observed reduction in potentiation following caffeine administration is consistent with the A2A receptor antagonistic effect of caffeine. This is the first report of an effect of caffeine on neural synaptic plasticity in the human brain, which is consistent with the caffeine-induced plasticity reduction observed in primate studies. Because we studied only a small number of subjects, we cannot firmly conclude that caffeine reduces LTP in humans. The present results will, however, be helpful when considering further or new clinical uses of caffeine.